The examination of sputum for the presence of Aspergillus fumigatus is important in the diagnosis of pulmonary aspergillosis, but the significance of positive cultures is difficult to interpret because the fungus is frequently present in the atmosphere and hence occurs as a mere contaminant of bronchial secretions. The presence in the blood serum of precipitating antibodies to A. fumigatus is now also recognized as a valuable diagnostic aid but, because of the present lack of standardized antigenic extracts of the fungus, constant and repeatable results are difficult to obtain.
In the course of a study of pulmonary aspergillosis in chest clinic patients a large number of sputa and sera became available for examination in addition to those received in the normal course of the laboratory routine: this opportunity was taken to assess the validity of laboratory techniques and the usefulness of the findings in clinical diagnoses.
METHODS
SPUTUM At least two and usually more specimens were examined from each patient, either shortly after collection or following overnight storage at 4°C. After homogenising by digestion with pancreatin the resulting suspension was centrifuged and the supernatant discarded. Cultures were made by streaking a loopful of sediment thickly on to a plate of glucose-peptone agar containing Received for publication 2 May 1967 0 05mg/ml. chloramphenicol and incubating at 370C. for two to 10 days. Aspergillus spp. were identified by microscopy. Most sputum specimens were also submitted to direct microscopy by macerating a loopful of the sediment in 20% KOH on a slide. Prolonged search at x 10 and x 40 magnifications was often needed before hyphae were found and it was not always possible to distinguish between Aspergillus and Candida hyphae if the latter showed no budding. Only hyphae identified with certainty as those of Aspergillus were recorded as such.
PRECIPITINS The agar gel double-diffusion method of Ouchterlony (1953) as adapted by Longbottom and Pepys (1964) was used. To remove the irrelevant Csubstance precipitation lines described by Longbottom and Pepys, the discs were soaked in 5 % sodium citrate solution for one hour after the completion of diffusion and before washing (Longbottom, Pepys, and Temple Clive, 1964, personal (1964) . A. fumigatus antibodies were considered to be present if precipitation lines were obtained with one or more antigens. The sera of some patients were also tested for Candida albicans antibodies using Hollister-Stier Oidiomycin.
RESULTS
SPUTUM Sputum from 93 patients was examined: one or more specimens from 27 (29 %) of these yielded A. fumigatus in culture. On direct microscopy Aspergillus mycelium was found in the sputa of 11 patients from whom the fungus had been isolated but in none of those from whom it had not. Some sputa from patients with aspergilloma were positive on microscopy but negative in culture, but in all other specimens, if the fungus was seen on microscopy it was isolated in culture. In an attempt to overcome the difficulty of assessing the diagnostic value of the isolation of fungus, positive sputa were classified into two groups on the basis of cultural and microscopical results: (1) fungus scanty, when one or two colonies of A. fumigatus were cultured from only one specimen and no hyphae found on direct microscopy, (2) fungus abundant, when A. fumigatus was cultured from more than one specimen or in large quantity from one specimen and hyphae were found on direct microscopy in many cases. Table 1 relates sputum findings, classified as above, with the occurrence of precipitins and positive skin tests in the same patients. Sputum findings so classified are of greater diagnostic value to the clinician than when reported simply as 'positive' or 'negative'.
The condition of the mycelium in the sputum was noted in seven of the patients whose sputum was microscopically positive. Most hyphae in sputum from the two patients with aspergilloma were devoid of contents and appeared dead. This would accord with the recognized difficulty of culturing from these cases, and with the fact that the mycelium in a fungus ball is of low viability (Campbell and Clayton, 1964) . In contrast, almost all hyphae in sputum from the other five patients contained clearly visible cytoplasm and A. fumigatus was easily cultured from these specimens. These five patients included three with allergic aspergillosis, one with invasive aspergillosis confirmed at necropsy, and one with chronic lung disease and positive skin tests and precipitins.
PRECIPITINS Some workers (Stallybrass, 1963: Br6nnstam and Hallberg, 1965) consider that crossreactions can occur between antibodies and antigens of Candida and Aspergillus. As C. albicans was present in the sputum of many of our patients and cross-reactions would have invalidated our results, the reactions of the sera of 96 consecutive patients to both antigens were investigated. Cross reactions would be indicated by the existence of precipitation lines to both antigens though only A. fumigatus was present in the sputum. Table II shows that in the only two cases in which the double reaction was present A. fumigatus and C. albicans coexisted in the sputum. Cross-reactions are, therefore, unlikely to have occurred with the antigens used in this study. with other workers (Longbottom et al., 1964; Campbell and Clayton, 1964) 
